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Primary Exams 

me primary beam to the Meson Area is bent 
hoPi!LOntally uPa”gh 153 InP (21 ED/S dipoles),’ 
vePtiCally through a q P,, and then ders the fht 
element ~electrastatic septa) in a 3-my SPlit.2 

ThPee beams rise to ground levsl, almost level 
out, and enter the 3-my Lambertson magnets WhiCh 
provide the major (horizontal) splitting. At the 
Lambertso” exit tne beams am 2 cm diameter with 
divergence 0.02-0.04 nlr. due to the long drift space 
required by the split. The beams, Meson East (ME), 
Meson center (MCI\, “cdl, and Meson west (My), (see 
Fig. 1, are transported to Mm target stations. 

- 
*Operated by Universities Research Association, Inc. 
under contract with the U.S. Department Of Energy. 

Here the Lrs"s"e~se distance between target 
stations is approximately 30 ft. aend points are 
built l-mm ED/S dipoles and coaled with ED/S satellite 
refrigerators. Cach string is protected from 
quenching by upstream Colllraators. BY Shutting Or-I- 
vertical 07 horizontal bends and inserting stops, each 
beam Will be able to be quickly temporarily dumped in 
the present Meson tarBet box WhiCh is shielded far the 
full Tevatro" intensity. 

Meson East Primary Beam 

ME must be bent about 100 mr to the east. It 1s 
the only primary line directly feeding an experiment. 
Thus tile beam must be well controlled to prevent 
scraping. With Eantinuous tunnel connecting the front 
end or the line with me ma meIIe is room to install 
magnetic elelE"tS, aperture CO"t.r-Ol devices and 
instrumentation along the line. The major elements of 
the magnetic beam tPa”SpoPt system are 3 EDlS bend 
St,Pi”.q and relatively close spaoed cOn”entio”al FOLIO 
lenses. This gives the optimum transport properties 
at the smallest cost. 

Transport cOeffiCie”tS remain Small along the 
beam. Th”S, small errors in the incming beam angle, 
posltio”, or momentum, or small tuning errors Will 
produce only small displacements at any paint. me 
beam spot at the experimental twget is a very thin 
oval, less than 1 mn hiah v. about 10 mm wide. 

I” the future’ a target station Will be plaoed 
roughly one third of the way along the besaline in the 
existing Pion Target Ball. me dawnstream dipoles 
Vlll be rearranged and additional quadrupoles and 
SeXtUpOleS added to farm a seoo”dsry beam. I” me 
first third Of the beamline, a few q”adP”poles Kill be 
added to obtain a smaller spot at me new target. 

Meson center Primary Beam 

(MC. MP) is a simpler beam than ME except that it 
is two beamlines which will run alternately as shmn 
in rig. 1. MP must be bent by roughly 25 mr to the 
east at the end Of the Front End Hall CFEH) and 
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another 25 mr to the east in the 3000 l-t. area to pass 
through the existing berm pipes. Each bend consists 
Of 4 ED/S dipoles. MC requires no bends, The initial 
bend string switAles between the two beamlines. 

The optics of the two branches am identical 
since the mOme"t"m Yariatio" Of the primaPy beams is 
so small that dispersion caused by the relatively 
small bends in MCA can be neglected. A Simple 
q"adr"pOle doublet Of 4 magnets is the common front 
end of the beamlines. In MC* nine conventional 30120 
Quadruples N" as a doublet to focus the beam onto a 
pPod"ctio" target Which is Small in botn planes. Many 
quads ape needed because Of hard *musing. me 
Pesulti"g spot is 1.5 x 1.0 mm2 FWHM. The spot 
EqUiPed in MCB is less stringent and fSYW quads ape 
needed. 

Mesa" west Primary Beam 

MW will not follow existing beamline tunnel 
systems. It enters FE" west Of MC by about 1 ft and 
is diverging to the west by 3.9 mr and upward by 1.5 
mr. Three slightly POtate' ED/S di>ales at the 
upstream end or FE" add a horizontal angle Of 20 mr 
and rsmO"e me YSl‘t,iCs.l angle. They are immediately 
fallowed by a 4 quadrupole focussing doublet similar 
in r-unction and location to that in NC. At the end Of 
FE" the beam Will pass into a new 16 in. disxl. berm 
pipe which Will run ""broken to a new downStPeam 
quadtwpole enclosure housing nine 3Pi2O’s for MC. The 
optics of MW is identical to that in MC. 

Tevatran Target Stations 

R significant part or the upgrade COPPeSpOndS to 
a new targeting scheme. Muon backgrounds in the 
experimental areas and beam losses on components must 
be kept at manageable levels. zero degree secondary 
PmduEtion is lleq"iPed by pmto" economics. ThCX 
needs diEtate an aCtiYe dumping scheme Which pPeClUdeS 
multiple independent sscon*aPJ beams from a pPimaPy 
tSTget. Additional secondary beams are best neneratd 
frwrn a secondary target in the 00 neutral b;am from 
the primary target. 

Target station schemes *or the ME, MC and MW 
branches i"EorpOPate, within a Shielding pile, sn 
invariant component locating system COilpled With a 
remote guidance and handling systen for OYePhead 
Erases. This keeps the residual radiation within the 
system, allows single component SePYiclng, and does 
not disrupt the beamlines. Typically a StatiO" 
consists Of a target followed by dump magnets, 
CollimtoPs, and a beam dump. 

The Meson East system 

This station will Consist of a fixed shielding 
pile Of steel and COnCrete around the active devices. 
The outer surface corresponds to a I-100 mr,tw on 
CO"tAC2 (position dependent) residual radiation 
SO"PCe. me shielding "aPieS from 2.5 rt to 5 l-t Of 
Steel plus 3 rt Of concrete. We Pefer to this 
configuration as a "core" pile. T"el"e ft.. Of 
Concrste 07 berm shieldins supplements the beam on 
Shieldi"g. All heaYy active components are to be 
handled and positioned using a ~emate engaging an3 
disengaging SpPeader bar. TWO crane bridges and 
trolleys Will run at slow speeds :o allow critica, 
positioning and alignment. One CPam 'will carry a 
scanning, mom TV CamePa system. 

Meson center and west Branches 

These piles located in the ImS will be 

CO"StPUCted Under the existing 20 ton crane. Dynamic 
(beam on) shielding requires up to 6.5 ft. of steel 
and 9 I-t. Of COlICPete radially and extended 
longitudinally along the active devices. FPO* the 
top, these target stations consist Of a "core" with 
additional local shield covers. 

Between the Shielding pile ‘.^-1- there is an W&I/J) ~~~ 
Open corridor With a ttlic*, 1 :. PiPid base plate 
underneath it. This provides the Pequired gmund 
water radiation shielding and the upper race contains 
two alignment rails, one a vee, the Other flat, for 
components. COmPOne”tS Wit” prealigned locating feet 
are lowered onto the rails. ,411 COnneCtionS ape on 
me outside or the “core” pile. Rigid water-power 
leads attached to the compO”e”t are led up a chimney 
through the edges of the “core” shielding mvers and 
walls. 

TO install OP remove a component long posts are 
dropped in by crane on fixed pins on the system 
baseplate which rise above the pile walls. They are 
aligned and magnetically ciamped in place. The remote 
spreader bar with guides is led onto the posts, and 
lowered down to en&age or release the cOmpO"ent and 
set the crane position. For removal, once the 
engagement is confirmed the component is lifted out. 
When manipulation is campleie, the gthiepost.3 at-2 
remoY.sd an3 tne shielding COYePS at-e replaced. 

TarRet Manipulators 

These al-e CPOSS slide x,y manipulators With 
mechanica: absolute position encoding. Drive stepping 
motors and encoders are well upstream Of the targets 
to allow radiation backshielding and cnange/repair 
WithoUt disruption Of the target and manipulator. The 
target assemblies are electrically isolated allouing 
for ChWge depletion monitoring of targeting 
effiCiS"cy. 

Beam Dumps and Collimators 

The beam energy is absorbed in a 10 x 30 x 
45D-6"" cm' efficiently water r"n1-d -opper slab. TO _____I " 
insure its survival under the thermal stress cycle of 
a fast TeYatPOn spill (1 msec,, the energy d.y4itio", 
6W611, is normally limited to 0"s Ge"/cm /prOto". 
Assuming beam emittances from 0.08 to 0.4 mm-mr, one 
can so limit 6E/6Y in the copper, providing the beam 
strikes an aluminum bar 1.25 cm high x 1.8 m long 
imbedded in the capper dump. Because or the slow 
longitudinal VaPiation or 6E/6Y the heat now is 
radial. The coaling paths ape as close as possible to 
the EOFez. However, one is limited in approach by 
water activation pmblems (9' and Be'), irradiation 
damaae Of the heat transfer film. and the required 
opacity Of tne dump OYer the tPa”S”ePSe development Of 
the hadPon showers. This limits the minimum Cooling 
time constants to 4-6 sec. for heat transfer. Thus 
initially the adiabatically deposited energy diffuses 
O”t or the core. Even so, 50% Of the energy remains 
in the COPB. In a long s?ill the core becomes nearly 
uniform in temperature. If stresses exceed the 
elastic limit, the ductile Al and C” Will localiy 
yield without fractures. Tapered beam collimator 
=pePtWeS are b”ilt into tne dump core by fabricating 
the core from Split pieces. 

me Special dipoles for active dumpinS have a 
high mag”etic field !lO-22 kg) to provide the 
necessary resolution between tne proton beaa profile 
and tne Secondary beam acce?ta”ces to allow x beam 
= +0.6 within the target pile. The magnets T& i 
very large, clear aperture With no coils in the 
mid-plane to minimize radiation activiation. In cwder 



The Meson North Area :‘i . 2) 
It 19 proposed to build t”O Large experimental 

halls roughly 300 m noPth Of the existing I?DB. 
ExpePimentS in each Will ix fed by new Secondary 
beams. A third beam and evperinental hall is possible 
if justified. 

FIG.2 NEW SECONDARY BEAMS 
MESON DETECTOR iROUGHLY TO SCALE) 

BUILDING (MDB) 

High Flux Tagged Hadron ham, ,w 
one mOti”atio” fOP tranoortina the nw D~iDmPY 

beam to the MOB is to pm&e a source for a’taggeb 
sec0”dar.y beam Which Will be totally U”CO”Stmi”ed by 
the tunnels and berms Of the Old ZOO-Ge” Meson *‘rea. 
me design goal Of a 600 Ge” “/K line with large 
acceptance can be met in a 700 fr. lattice consi3ting 
of 16 3P,ZO’s and 4 52 dipoles. The first 100 r-t are 
tightly filled with actiw components far muon 
Spoiling and cleanup. The momentun dispersed envelope 
Of the two-stage beana is not totally recombined until 
tne second fOEUS at 700 f-t. TI allow for particle 
Yelocity tagging a third stage is necessary. 

me ma*imum energy in the pror,oII mode is 1 Te”, 
and 0.6 TeV in the I, mode. the 3.6 me” n- flux pep , 
7-e” l”tePactinB PPOt.0” Will be 3 x lo-‘, ap,p z 10%. 
mere Will be k’iP0” in’ientificatio” using a combined 
‘RDICerenko” system O”eP the mome”t”m range zno-6ao 
Ge”/c. *11 stages can be either i distributed lattice 
or lumped components. The choice Of configuration 
Will depend ultimately on the design Of me tagging 
apparatus and on pO”eP supply and utility 
considerations. Described here is a three-stage 
lumped cOmpOne”t beam with a tagging capability. This 
1000 r-t beam has H,” acceptances Of %.8 mr, F0.7 ml-, 
an* a spot Size 1 cm diameter containing 90% Of the 
hadrons. 

Polarized Prata_"-Beam, MP 
The beam line, built jointly with RPROnne 

‘11100 Background 
me Original ?OO Ge” Meson APea provided up to 

1400 feet Of eartn shieldi~n& between the tarpet 
station and the MDB, corresp”ndinR t” the range “f 3 
210 Cc?” ‘PUC’“. Witr 1 Te” tnr&zting the earth 
perforated with tunnels is Of linited value and active 
dumping is required in any configuration. 

I” m? downstream Spoilers haYe a rectangular 
tPa”SYerse area Of 4 x 7 ft2 and total length 85 ft. 
POwer cO”S”mptio” in the SpOileP sy.9tem is IOU since p-0” 

= 14 kg. me txRrn passes through a 2 1( 2 in.’ 
“FEE place in the lower half Of tne magnet in the 
‘lorizontal field region c-10 ‘(&.I. Halo muons are 
deflected vertically. The halo (in a 3 x 3 m’ area1 
IS ‘7% Of the beam for energie3 Of 50-200 0s” ana 
decreases linearly to =iP at 6”” Ge”. 
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